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1  |   INTRODUCTION

Adrenal lesions are common in congenital adrenal hyper-
plasia. However, little is known about the dual presence of 
prostatic tissue and uterus in 46XX patients with this condi-
tion. Since such association is extremely rare, it is relevant 
for clinicians to be aware of, in order to detect complications 
including cancers early.

Congenital adrenal hyperplasia (CAH) is a group of 
enzymatic defects in adrenal steroidogenesis resulting in 
glucocorticoid insufficiency and excess of adrenal andro-
gens.1 21-Hydroxylase deficiency (21-OHD) is responsi-
ble for more than 90% of cases.2 It is caused by mutations 
in the CYP21A2 gene, located on the short arm of chro-
mosome 6. Although genotype-phenotype correlation was 
well studied, it continues to display discordances.3 Herein, 
we describe the case of a patient with CAH due to 21-OHD 
with male phenotype and female genotype presenting large 
adrenal mass, uterus, and prostatic tissue. We reviewed 
also the literature for similar cases with CAH, uterus, and 
prostate.

2  |   CASE REPORT

A 40-year-old man presented to the endocrinology depart-
ment with a history of abdominal pressure and an ultrasound 
showing the presence of adrenal mass and uterus. The patient 
is the youngest child of a nonconsanguineous parents. His 
brother died at the age of 5 for an unknown cause. His sisters 
are married and have children. The patient, phenotypically 
male, was raised as a boy. There was no suspicion of genital 
ambiguity at birth. His past medical history was significant 
for precocious puberty at the age of 6 and evaluation for non-
palpable testes at the age of 15.

The patient identified himself as a male. On physical 
examination, he had a short stature (height = 152 cm), nor-
mal blood pressure, 15-cm abdominal mass in the left upper 
quadrant, pubic hair Tanner score of 5, empty scrotum, hy-
pospadias, and stretched penis size of 7 cm, and there was 
no gynecomastia. On biochemical examination, the pa-
tient had normal serum potassium, creatinine, and cortisol 
levels. Total testosterone was 9.1  ng/mL (normal range: 
3-12  ng/mL for males and 0.1-0.7  ng/mL for females). 
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17-Hydroxyprogesterone (17-OHP), dehydroepiandrosterone 
sulfate (DHEAS), and androstenedione levels were elevated 
(Table 1).

Ultrasonography, computed tomography scan (CT scan), 
and magnetic resonance imaging (MRI) of the abdomen and 
pelvis revealed left adrenal mass of 16.4 × 11.4 × 18.4 cm 
(Figure 1), right adrenal hyperplasia, uterine hypoplasia, and 
prostatic hypoplasia containing two calcifications (Figure 2). 
Gonads were not visualized. Genetic analysis was performed 
showing 46XX karyotype, using conventional R-banding 
technique, and compound heterozygous mutation in the 
CYP21A2 gene (I2G/R356W) based on Sanger sequencing 
method.

A diagnosis of classic CAH due to 21-OHD was made, 
and the patient was proposed for hormonal treatment, uni-
lateral adrenalectomy, hysterectomy, and gonadectomy (if 
found intraoperatively). We strongly suggested the need for 
performing prostate-specific antigen (PSA) dosage and pros-
tate biopsy since prostate cancers were described in these 
patients, as well as the necessity to screen parents and his 
sisters for mutation detection.4,5 Female patients with CAH 
having prostatic tissue found in the literature are described 

T A B L E  1   Biochemical parameters of the 46XX patient with 
congenital adrenal hyperplasia due to 21-hydroxylase deficiency

Parameters Value Normal range

Fasting glycemia (mmol/L) 4.6 3.9-6

Serum sodium (mmol/L) 139 136-146

Serum potassium (mmol/L) 4.5 3.6-4.6

Serum creatinine (µmol/L) 87 54-115

17-Hydroxyprogesterone (ng/mL) 247 0.5-2.4

Dehydroepiandrosterone sulfate (ng/mL) 5213 1330-4400

Androstenedione (ng/mL) 78 0.3-3.1

Basal cortisol (ng/mL) 175 75-220

Thyroid-stimulating hormone (TSH) 
(mIU/L)

2.26 0.25-4.5

Free thyroxine (FT4) (pg/mL) 10.8 7-19

Follicle-stimulating hormone (FSH) 
(mIU/L)

3.3 1.3-11

Luteinizing hormone (LH) (mIU/L) 1.7 1.1-10

Prolactin (ng/mL) 9.83 2-10

Testosterone (ng/mL) 9.1 0.1-0.7

Urinary sodium (mmol/day) 113 40-220

Urinary potassium (mmol/day) 45 25-125

F I G U R E  1   Abdominal imaging showing large adrenal mass in a 46XX patients with congenital adrenal hyperplasia due to 21-hydroxylase 
deficiency. Abdominal ultrasound (A) showed left adrenal mass containing mixed cystic (1) and solid (2) components. The mass (arrow) was 
hyperintense on coronal T2-weighted MRI (B). It measured 16.4 x 11.4 x 18.4 cm on abdominal CT scan (C-D)
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in Table 2.6-17 To the best of our knowledge, this is the 20th 
reported case.

3  |   DISCUSSION

21-OHD is the most common cause of 46XX disorder of sex 
development. It is responsible for androgens excess, resulting 
in virilization and ambiguous genitalia. Internal genitalia are 
usually normal in these patients.13

The presence of prostate tissue in 46XX patients with CAH 
has been described in a limited number of cases (Table 2). In 
the study of Paulino et al, its incidence in the classical form 
of CAH was 15.6%.14 The presence of prostate tissue was re-
lated to the level of adrenal androgens and the timing during 
fetal development.12,13 In females, the paraurethral gland or 
Skene gland is homologous to the prostate gland in males. In 
the presence of androgen excess, this gland may develop into 
identical male prostate tissue.5 Patients with Prader type III, 
IV, and V external genitalia or with excessive adrenal andro-
gens stimulation before the 16th week of fetal development 
may develop a prostatic tissue.12,13

Our patient had Prader V external genitalia, which could 
explain the presence of the prostate gland. Calcifications 
found inside the prostatic tissue in our case were reported 

only once in a 64-year-old phenotypic male with 46XX karyo-
type.16 PSA dosage and transrectal biopsy of the prostate are 
useful to detect adenocarcinoma. This malignant prostate 
tumor was described twice in 46XX patients with CAH due 
to 21-OHD.4,5 Benign prostatic hyperplasia was described 
only once.9 Additionally, PSA dosage could be useful to de-
tect prostatic tissue in patients with CAH. A cutoff level of 
0.1 ng/mL showed 100% sensitivity and 88.9% specificity.14

Adrenal masses are common in CAH, up to 82% in homo-
zygous and 45% in heterozygous patients.16 The size of both 
adrenal glands and tumors has been described to be signifi-
cantly correlated with a poor hormonal control status, and it 
can regress with adequate treatment.17 In our case, the long 
evolution of the disease without medications controlling hor-
monal parameters could explain the large size of the adrenal 
mass.

A recent meta-analysis confirmed the high prevalence 
of adrenal tumors (23.6%) in patients with 21-OHD, which 
are most likely to be benign, particularly myelolipoma with 
a prevalence of 8.6% in those patients.18 Additionally, two 
cases of pheochromocytoma and five cases of adrenal cor-
tical cancer in patients with CAH were also reported in the 
literature.18 One of the cases of adrenocortical carcinoma 
was associated with giant bilateral myelolipomas.19 No cystic 
soft-tissue tumor of the adrenal gland was reported in patients 

F I G U R E  2   Pelvic imaging showing uterus and prostatic tissue in a 46XX patients with congenital adrenal hyperplasia due to 21-hydroxylase 
deficiency. Urinary bladder (1) and uterus (2) can be seen on pelvic ultrasound (A), CT scan (B), and axial T2-weighted MRI (C). Pelvic CT scan 
(D) showed also a prostatic tissue (3) containing two calcifications (4)
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with 21-OHD to the best of our knowledge. Moreover, it is 
known that large adenomas may show not only cystic com-
ponents but also calcifications and hemorrhagic areas.20 Our 
patient requires a histopathological examination given the 
large size and the dual component of the tumor, in order to 
rule out a malignant adrenal mass.

Serum androgens levels were high in our case. In the 
study of Lee et al, 79% of patients with 21-OHD had serum 
DHEAS levels above the normal range, without significant 
difference between salt wasting (SW) and simple virilizing 
(SV) forms, and all patients had serum androstenedione and 
testosterone levels above the normal range.21 Note that even 
benign lesions can have rarely an increased concentration of 
these hormones (3%) in patients without CAH.22

CAH is a heterogeneous group of enzymatic defects with 
classic and nonclassic types. The SW phenotype is the most 
severe and common form.16 Although phenotype-genotype 
correlation was well studied, variability in phenotype has 
been described with several mutations.3

In our case, the patient had compound heterozygous mu-
tation (I2G/R356W). R356W is a missense mutation in exon 
8, while I2G is a splice site mutation in intron 2. The R356W 
mutation was associated usually with SW form, and the I2G 
mutation was associated with both SW and SV forms.3,23 
Our patient had SV phenotype despite the presence of two 
mutations associated with SW. It is well known in 21-OHD 
patients with compound heterozygous mutation that the clin-
ical phenotype is correlated with the mutation retaining the 
most enzyme activity, which is expressed by the less severely 
mutated allele. In our case, the I2G mutation was responsi-
ble for the SV phenotype.24 However, in a large cohort of 
1,507 cases with CAH, only 4 patients had the SV form from 
22 with the I2G/R356W mutation.23 This fact highlights the 
great phenotypic variability, which is modulated by the level 
of residual enzymatic activity. In a Tunisian study made by 
Kharrat et al, compound heterozygous mutations were found 
mainly in nonconsanguineous patients, which could indicate 
a high prevalence and diversity of mutations in the Tunisian 
population.25

In the cases cited in table  2, only one mutation was 
specified, which was also a compound heterozygosis (I2G/
R408C). Further studies are required to determine whether 
the presence of prostate is prevalent or not with some specific 
mutations.

To our knowledge, this is the first case reporting the pres-
ence of prostate in 46XX patient and the identification of 
I2G/R356W mutation in a Tunisian patient. The most fre-
quent mutation in classical forms of 21-OHD in Tunisian 
population was Q318X, with 26%-35.3%. I2G and R356W 
mutations were present in 6%-17.6% and 1%-2.9% of cases, 
respectively. This distribution of mutation frequencies in 
Tunisian patients was reported to be different from other 
countries.25,26R
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In conclusion, we described a rare case of prostatic tissue 
in 46XX Tunisian patient with CAH due to 21-OHD, in ad-
dition to reporting similar cases found in the literature. The 
presence of a prostate gland in females with CAH is well 
proven. Its frequency may be underestimated due in part to 
the lack of systematic screening but also to unawareness of 
physicians of the possible presence of prostatic tissue in those 
patients.
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